Occurrence and biological effects of cholesteryl sulfate on blood platelets.
Although the exact function of cholesteryl sulfate (CS) is unknown, it is present in low concentration in lipoproteins, in red blood cells and spermatozoa. In the present study, we investigated whether CS is present in blood platelets and its possible biological involvement in platelet function. Extensively washed platelets were prepared from rat and human blood. After lipid extraction and thin layer chromatography (TLC) on silica gel, a compound with the same mobility as authentic CS was isolated and identified by two different methods: (1) without hydrolysis, negative ion fast atom bombardment combined with tandem mass spectrometry (MS/MS); (2) after acidic hydrolysis, identification of cholesterol (Chol) by TLC and gas chromatography-MS. CS concentrations measured using beta-sitosteryl sulfate as internal standard in normal rat or human platelets were in the range of 164-512 pmol/10(9) platelets. This represented less than 1% of cell Chol. Biological effects of CS on platelet function were studied in vitro. CS incubated with rat platelets either as methanol solution or as albumin-bound complex potentiated the ADP- or thrombin-induced aggregation and serotonin secretion. The results of platelet sterol analysis indicated that CS was incorporated into platelet membrane and did not significantly change the platelet cholesterol composition. The potentiating effect of CS on platelet-induced aggregation and secretion was not obtained with cholesterol, cholesteryl acetate or estrone. In contrast, an inhibitory effect of estrone sulfate was observed. These results indicate that both the sulfate group and the cholesterol moiety are involved in the pro-aggregant property of CS. In addition, platelet mediators seem to be implicated in the mechanism since the thrombin-induced production of thromboxane B2, the stable end-product of arachidonic acid metabolism, was also enhanced in the presence of CS. These results suggest a new role for CS which may be involved in the modulation of platelet function.